We report a case of duplex kidney with Type-2 ureteral triplication, with one megaureter having stenosis at its lower end and dysplasia of the upper moiety of the kidney. The child presented with lump abdomen and recurrent attacks of urinary tract infection. The child underwent excision of the dysplastic part of the kidney and megaureter with an ureteroureterostomy connecting the normal caliber lower ureter (U3) draining in trigone with the mildly dilated middle ureter (U2) draining into the megaureter (U1) of the upper moiety. The patient is well 2 months postoperatively with no urinary infection and stable renal function.
Ureteral triplication is a rare congenital anomaly of the urinary system, more so when associated with ipsilateral duplex kidney, and megaureter. Since the first description by Wrany in 1870, only about 100 cases of ureteral triplication have been reported in the literature. Paucity of symptoms often lead to missed or delayed diagnosis of the entity, where a proper diagnosis, and timely intervention can save any functioning renal tissue from progressive destruction.
CASE REPORT
A 4-year-old boy presented with occasional haziness of urine since 7 months of age and occasional pain in the abdomen localized in the right side of the abdomen since 1.5 years of age.
Physical examination revealed an intra-abdominal lump occupying the right lumbar and iliac region, ballotable, 4 cm by 3 cm in size, globular, cystic, with smooth surface and rounded margins, moving with respiration, with slight mobility in both axes, retroperitoneal and nontender.
Routine blood examinations revealed normal peripheral blood count, serum urea, and creatinine level. Urine examinations revealed the presence of urinary infection, which was managed by antibiotics.
Special investigations done included ultrasonography (USG), intravenous urography (IVU), micturating cystourethrogram (MCU), isotope renogram, and cystoscopy.
Ultrasonogram found both the kidneys to be of normal size and cortical thickness with normal corticomedullary differentiation, with moderate pelvicalyceal dilatation of right kidney. The left ureter was not visualized. The right ureter appeared as a grossly dilated and convoluted tubular structure with a large communicating cyst in the middle of the ureter (raising the suspicion of megaureter). Isotope renogram showed the right kidney to be of smaller size than the left kidney with slight tracer retention till the end of study. Lasix challenge, however, increased clearance, and washed out the retained tracer. The left kidney function was within normal limits. The relative function of each kidney was 63 and 27% in the left and right side, respectively, and GFR was 57.2 ml/min in the left and 34 ml/min in the right kidney.
Cystoscopy revealed a single, normal-sized ureteric orifice on the left side, but on the right side there were two ureteric orifices; one of normal size and the other (i.e., lower one) dilated.
Armed with the above findings and with a suspicion of duplex system on the right side, the patient was explored. The right renal system was approached extraperitoneally with an oblique incision extending from posterior axillary line at the level of the umbilicus up to the lateral border of the right rectus. A huge cystic swelling in the right hilar region was obscuring the anatomy, which became clear after aspiration of the cyst. The presence of a duplex renal system with ureteral triplication was visualized. The smaller upper moiety of the right kidney was dysplastic, draining into a megaureter (U1), which tapered down gradually to the ureterovesical junction, where it was found to be stenosed. The normal kidney (in the lower moiety) on the right side had two ureters. The one from the upper segment (U2) was slightly dilated and was draining into the megaureter of the upper moiety. The lower segment of the normal kidney had a separate, normal-sized ureter (U3) draining at the normal site into the bladder [ Figure 3 ].
The dysplastic upper moiety was excised along with U1. The U1 was intimately related with U3 near the bladder. Every possible care was taken to protect the vascularity of U3 while dissecting U1, which was excised close to the bladder wall. The U2 was dissected from U1 and was anastomosed with U3, over a stent [ Figure 4 ]. The stent was kept for 14 days. The patient had no significant postoperative problems and was discharged on the 15 th postoperative day with a 3-month course of urinary antiseptic. He is doing well 2 months postoperatively with no urinary infection and maintaining a stable renal function.
DISCUSSION
Ureteral triplication is an extremely uncommon congenital urinary anomaly, with only about a 100 cases reported worldwide since the first description by Wrany in 1870. [1] Ureteral triplication was classified into four types by Smith: [2] (i) three ureters and three ureteral orifices (triple ureter), (ii) three ureters and two ureteral orifices (double ureter with one bifid), (iii) three ureters and one ureteral orifice (trifid ureter), and (iv) two ureters and three ureteral orifices (double ureter with inverted Y bifurcation of one ureter) [ Figure 5 ]. Our case represents Type-2 triplication.
The embryological event resulting in ureteral triplication derives from multiple ureteral buds arising from the mesonephric duct with fissuring of one or more of them.
The positions of the ureteral orifices of duplex systems usually follow the Weigert-Meyer law. The upper orifice drains the lower renal segment and the lower orifice drains the upper segment. This principle does not apply uniformly in ureteral triplication. [3] [4] [5] Out of the 13 patients with ureteral triplication studied by Mark R. Zaontz, [6] this was true only in seven. In our case, the position of the ureteral orifice did not conform to the above principle. Perkins et al. [7] described eight patients with Type-1 ureteral triplication; out of them, five patients did not conform to the Weigert-Meyer law.
Presentation of ureteral triplication is often delayed due to paucity of symptoms and signs. The most common presentations are recurrent urinary infection and enuresis. Enuresis occurs in the case of a female child with ectopic ureteric orifice. Stephens reviewed 16 cases of Type-1 triplication. The presenting symptoms included urinary infection -six cases, enuresis -six, hematuria following trauma -one, pain without infection -one, and accidental diagnosis during routine examination in one case. [8] Our patient presented with an abdominal lump caused by the obstructed megaureter. Lump abdomen is a very uncommon form of presentation of the triplicate system.
The common urological anomalies associated with ureteral triplications are contralateral duplication in 37% and ureteral ectopia in 28% of cases.
[9] Ureterocele and vesicoureteral reflux are other associations found with the entity.
[10] Renal dysplasia is found associated in 8% cases.
[9]
The upper moiety of the right kidney in our patient was found to be dysplastic. The interesting association that our case had along with ureteral triplication was stenosis of the proximal ureteral orifice along with obstructed megaureter. The obstructed megaureter in a triplicate system is very uncommon and only a few cases have been reported worldwide. [11] While many patients are asymptomatic [12] or have only mild symptoms, diagnosis of triplication is important to avoid complications and progressive renal damage. In our case, diagnosis and timely intervention lead to prevention of any further kidney damage. 
